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Abstract: There is ample evidence of the teratogenic effects of prenatal alcohol exposure, with
long-term consequences throughout the entire life cycle. Nevertheless, research on risk perception of
alcohol consumption among pregnant women is scarce. In order to analyze risk perception of alcohol
consumption during pregnancy, a cross-sectional study was conducted with a random sample of
426 pregnant women (in their 20th week of gestation) receiving care at the outpatient clinics of a public
university hospital in the southern European city of Seville (Spain). Data were collected through
structured face-to-face interviews conducted by trained health professionals using a customized
questionnaire. Data analysis included structural equation modeling. Only 48.1% of the sample
indicated that the sequelae from alcohol consumption during pregnancy were life-long. The structural
equation model showed that a lower risk perception about beer and wine consumption, and a lower
educational level, were related to more frequent alcohol consumption. Younger participants showed
lower risk perception concerning beer consumption. Higher levels of education were related to a
greater risk perception of beer. Healthcare institutions should articulate programs that facilitate
health advice regarding alcohol consumption during pregnancy, particularly when providing care for
women with low educational levels.
Keywords: risk perception; alcohol consumption; pregnancy; FASD; prevention; Spain
1. Introduction
The scientific community’s perception of alcohol as a teratogenic agent arose with the publication
of Lemoine’s pioneering study [1], which sparked interest in the harmful effects of intrauterine exposure
to alcohol. However, it was not until 1973 that the diagnostic term “Fetal Alcohol Syndrome” (FAS)
was coined to describe the pattern of malformations seen in children of mothers who chronically
consumed alcohol during pregnancy [2]. The term refers to a specific set of malformations or defects
that may occur in the fetus due to a mother’s alcohol consumption during pregnancy. Today, the
term “Fetal Alcohol Spectrum Disorders” (FASD) is an umbrella term to describe the wide range of
neurocognitive disorders, congenital malformations, and other physical and behavioral problems
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resulting from prenatal exposure to alcohol [3–5]. Alcohol consumption during pregnancy has become
the leading non-hereditary preventable cause of intellectual impairment [6].
There is ample evidence of the teratogenic effects of prenatal alcohol exposure, with long-term
consequences throughout the entire life cycle [7–11]. Regarding the consumption of low doses of alcohol
during pregnancy, although there are animal studies and descriptive studies on humans showing
that it may be teratogenic [12,13], consensus on the matter has not yet been achieved. However, in
application of the principle of precaution, abstaining from any type of alcohol consumption during
pregnancy is the only safe option [14–17].
Alcohol consumption during pregnancy shows great epidemiological variation worldwide.
A systematic review and meta-analysis estimated the global prevalence of alcohol consumption during
pregnancy to be 9.8%, but there are countries where the estimated prevalence exceeds 45%, as is the
case of Ireland with 60.4%, Belarus with 46.6%, and Denmark with 45.8% [18].
Notwithstanding, some studies suggest that those studies based on self-report measures
underestimate the prevalence of alcohol consumption in pregnancy, when comparing data provided
by women with those obtained analyzing biomarkers, which could provide a more accurate evaluation
of alcohol consumption patterns throughout pregnancy [19,20].
Numerous studies have been able to show an inverse relationship between the risk perception of
the use of a particular harmful substance or drug (cannabis, alcohol, or tobacco) and the levels of use
of that substance or drug in a social group [21–24]. However, concerning alcohol specifically and its
consumption during pregnancy, there are very few studies exploring pregnant women’s risk perception
and beliefs about the possible harmful effects of alcohol consumption during pregnancy [25,26]. In turn,
risk perception and beliefs regarding the effects of alcohol on pregnancy vary as a function of the
information provided by the healthcare personnel [27]. Nevertheless, some studies suggest that health
advice regarding alcohol consumption during pregnancy is not a very widespread practice among
those practitioners involved in standardized pregnancy care, or that there are inconsistencies in the
information about alcohol use during pregnancy and in the advice provided [28,29]. Specifically, in a
study carried out in a southern European city with a random sample of pregnant women, 43% of the
interviewees stated that they had not received any health advice on this matter. Only 43.5% of the
sample remembered having received the correct message (not to consume any alcohol at all during
pregnancy) from their midwife, 25% from their obstetrician, and 20.3% from their GP. Women with a
low educational level were those who stated having received health advice on the issue to the least
extent [29].
Research on risk perception of alcohol consumption among pregnant women is scarce, particularly
in the Mediterranean countries of Europe, which have traditionally been characterized by a high level
of alcohol consumption (among women as well). Specifically, almost no research has been done on
whether this perception varies as a function of the type of drink (beer, wine, or liquor) in question [30].
There is also very little research available on whether a pregnant woman’s perceived risk of
alcohol consumption during pregnancy varies as a function of her obstetric history, although some
studies suggest that the perceived risk of alcohol consumption in pregnancy is lower in those women
who have previously given birth to a healthy child [26].
Similarly, few studies have looked at whether a pregnant woman’s risk perception varies as a
function of her sociodemographic characteristics. A directly proportional relationship has been shown
between education level and risk perception of alcohol consumption during pregnancy, with those
pregnant women with the higher levels of education showing greater risk perception [31].
Therefore, our study, conducted on a sample of pregnant women receiving care in the outpatient
clinics of a public hospital in a southern European city, was aimed at determining pregnant women’s
risk perception of alcohol consumption during pregnancy, and whether said perception varies as a
function of their education level, or as a function of obstetric factors, such as the number of previous
pregnancies. Similarly, the study also looked at whether their beliefs about the potential damage
resulting from consuming alcohol during pregnancy vary with respect to the type of alcoholic beverage
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being considered (fermented vs distilled). Lastly, we examined the relationship that exists between
a pregnant woman’s risk perception of alcohol consumption during pregnancy and her own level
of alcohol consumption during her pregnancy, taking into account their sociodemographic and
obstetric characteristics.
Our initial hypotheses were, first, that the higher the pregnant woman’s education level, the
higher her risk perception of consuming alcoholic beverages during pregnancy will be. Second, that
multiparous women will be, in general, less conscious of this risk than nulliparous women. Third,
that this risk perception varies as a function of the type of alcoholic beverage in question, being
higher for distilled beverages than for fermented beverages. Lastly, it was hypothesized that women’s
risk perception of the potentially harmful effects of alcohol on the pregnancy modulates their own
consumption during their pregnancy, so we expected to find an inverse relationship between perceived
risk and alcohol consumption during pregnancy.
2. Participants and Method
2.1. Study Design
A cross-sectional study was conducted on a representative sample of pregnant women attending
the 20th-week scan at the outpatient clinics of a public university hospital in the city of Seville (Spain).
2.2. Data Collection and Participants
The participants included 426 pregnant women in their 20th week of pregnancy (the desired
sample size was 400). The data were collected through structured face-to-face interviews conducted by
trained health professionals, using an ad hoc anonymous questionnaire.
The sample was obtained by randomly selecting one out of every two pregnant women who were
coming in for their 20th-week pregnancy ultrasound at the outpatient clinics of the university hospital
during a five-month period in 2016. To be eligible for inclusion, women should be aged 16 years and
over, be able to read and speak Spanish fluently, and complete an informed consent form.
The population in the geographical area served by this public hospital is quite similar to the
average Andalusian population, in terms of the percentage of women in reproductive age (43.1% and
43.6%, respectively), work activity rates among women (49.2% vs. 49.0%), unemployment rates (20.8%
vs. 18.7%), and education level (e.g., the percentage of women with low level of studies was 23.4% in
the study area and 24.0% in Andalusia, according to the 2011 population census). Thus, educational
level and employment situation of the sample is quite similar among women in this specific age period
in the region [29].
2.3. Ethics
Before starting the survey, the study protocol and the questionnaire were approved by the Clinical
Research Ethics Committee of University Hospital Virgen Macarena (Research code: ICG15/ Internal
code: 0254N-15).
Prior to the interview, the participants were all provided with an informed consent form, which
included information about the purpose of the study and the voluntary nature of their participation, as
well as the guarantees for privacy and confidentiality and how their information would be handled
anonymously. The participants gave their informed consent by signing and returning this form.
The Helsinki declaration of 1975 and its subsequent amendments were respected.
2.4. Questionnaire
In order to gather the data, a customized questionnaire was designed by the research team, taking
into account their professional experience as health providers as well as their personal experience
in previous research on lifestyle and risk perception. A few questions (those regarding alcohol
consumption patterns) were selected from the Alcohol Use Disorders Identification Test (AUDIT) [32].
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Most of the questions of the questionnaire contained fixed choice response options, but included a final
option for “other response”, where the interviewer could note down all the spontaneous answers given
by pregnant women that apparently did not fit with the established categories. The transcription of
these notes was later studied by the research team, in order to decide whether they could be adapted to
any of the foreseen answer categories or they should be considered as a different category. In addition,
some questions of the questionnaire were open-ended and participants’ responses were recorded
via note-taking. For these questions, the categories were created after data collection, based on a
thematic analysis of participants’ responses, and the response of each interviewee was then coded
according to this categorization. The questionnaire was piloted in order to verify that all questions
were understandable and to consider whether new response categories in specific questions should
be added.
(a) Socio-demographic variables: age, educational level (sorted into three groups: (1) low level of
studies; i.e., primary school or lower; (2) medium level of studies; i.e., compulsory secondary
school, post-compulsory secondary school, and vocational training; (3) university studies),
employment status (sorted into four groups: full-time work, part-time work, unemployed, and
other employment status) and relationship status.
(b) Obstetric variables: number of pregnancies, including the current one, and pregnancy planning.
General belief about whether alcohol consumption during pregnancy may be harmful to the
pregnant woman herself or to her baby. The principal response options were “Yes, to the baby”,
“Yes, to me”, “Yes, to both”, “No” and “I don’t know”. These response categories were fixed
after piloting the questionnaire. In addition, an open-ended choice of “Other response” was
foreseen. The content of this response, when filled, was analyzed after the data collection as
described above.
(c) Type of risk resulting from alcohol consumption during pregnancy. If the participant gave an
affirmative response to the previous question, she was then asked to name the risks that she
thought resulted from alcohol consumption during pregnancy. This was an open-ended question
and the response was written down literally. After data collection, following the process described
above, the following main response categories were established: malformation, miscarriage
or abortion risk; premature delivery risk; withdrawal syndrome risk; problems in the baby’s
development risk.
(d) Belief about how long the problems resulting from alcohol consumption during pregnancy can last,
with the following response categories: “Only during the pregnancy”, “Only at birth”, “During
the first years of life”, “For many years”, “Throughout the baby’s life”, and “I don’t know”.
These response categories were fixed after the pilot study. Additionally, a final open-ended
category could collect a different response of the interviewee. When this was the case, the
categorization of this response was decided by the research team after data collection, as
described above.
(e) Belief about the risk inherent in drinking alcoholic beverages in general during pregnancy as a
function of the amount consumed and the frequency of consumption, with the following response
options: “Any amount during pregnancy is harmful”, “Consuming alcohol less than once a
month is not harmful”, “Consuming alcohol less than once a week is not harmful”, “Drinking a
small amount every day is not harmful”, “Drinking as much and as often a person wants to is
not harmful”. These categories were decided by the research team after studying the responses
obtained to this question during the pilot. In the final questionnaire, a final open-ended category
(“Other response”) allowed the team to write down literally any other response given by the
interviewee, the categorization of which was decided by the research team prior to data recording.
(f) Belief about the risk inherent in alcohol consumption during the pregnancy as a function of the
type of beverage (beer, wine, or distilled beverages), the amount consumed and the frequency of
consumption, with the same five response options as the preceding question.
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(g) Frequency of alcohol consumption during pregnancy. Using questions of the AUDIT scale [30],
patterns of self-reported alcohol consumption during pregnancy were recorded.
2.5. Data Analysis
First, a univariate analysis of all the study variables was performed, evaluating the percent
distribution of the various response categories. Second, differences in beliefs and in the self-reported
frequency of alcohol consumption were analyzed as a function of demographic variables, applying χ2
tests and linear-by-linear tests to the corresponding contingency tables. Third, applying these same
tests, the relationship between the participants’ beliefs about the risk of alcohol consumption and
their own consumption of alcohol was examined. These analyses were all performed using SPSS
21.0. Fourth, a path analysis was tested on the basis of the associations between variables observed
in the previous analyses. In order to test the overall data fit of the model, χ2, CFI, and RMSEA were
examined. The Lagrange multipliers test was conducted to improve the global fit of the model based
on the modifications that were introduced. R2 was calculated to estimate how much of the variance of
the study variables was explained by the model. This model was developed and tested using the EQS
6.3 statistical program.
3. Results
3.1. Descriptive Characteristics of the Sample
Out of a total of 1664 pregnant women who received care in these outpatient clinics throughout
the data collection period, half of them (832) were asked to participate in the study and 426 (51.2%)
agreed to participate. More than 90% of the participants (92.2%) had been born in Spain. Their mean
age was 31.9 years (SD = 5.3).
Table 1 shows the characteristics of the sample by age, educational level, employment status,
relationship status, and number of pregnancies, including the current one. Most participants were
aged 31 years and over (64.3%) and almost all (98.1%) reported being in a relationship at the time of
data collection. With respect to the level of education, a significant percentage of the women (45.5%)
had medium level of studies, while more than a third reported university studies. Women who were
employed full time were 39% of the sample, while 28% reported being unemployed. Finally, this was
the first pregnancy for around 40% of the participants.
Table 1. Descriptive characteristics of the sample and frequency of alcohol consumption.
Variables Categories Percentage
Age
Up to 25 years old 12.4
26–30 years old 23.4
31–35 years old 38.0
More than 35 years old 26.3
Educational level
Low level of studies 16.9
Medium level of studies 45.5
University studies 37.6
Employment status
Full time employment 39.3
Part time employment 12.7
Unemployed 28.0
Other employment status 20.0
In a relationship Yes 98.1
No 1.9
Number of pregnancies
(including this one)
One 40.4
Two 31.0
More than two 28.6
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Table 1. Cont.
Variables Categories Percentage
Was pregnancy planned? Yes 74.6
No 25.4
Self-reported frequency of
alcohol consumption during
pregnancy
Never 75.4
Once a month or less 14.6
Between 2–4 times a month 8.4
Between 2–3 times a week 1.2
Nonspecific response 0.5
3.2. Self-Reported Frequency of Alcohol Consumption during Pregnancy
Three quarters of the women surveyed (75.4%) reported that they had not consumed any alcoholic
beverages “during the last 4 or 5 months”, a period which presumably coincides with the amount
of time that they have been pregnant, since they were, on average, in their 20th week of pregnancy.
Of those who did report having consumed alcohol during said period, the most frequent response was
“once a month or less” (14.6%). Only 1.2% reported drinking alcohol “2 to 3 times a week” (Table 1).
3.3. Beliefs about the Risks of Alcohol Consumption during Pregnancy
Based on participants’ responses, some categories were generated to analyze beliefs about risks.
Almost half (48%) of the pregnant women indicated that consuming alcohol during pregnancy implied
some risk for the baby. A significant percentage (42.6%) said that it involved a risk to both the baby and
themselves, and 6.6% responded that it did not involve a risk when consumed in moderate quantities,
or only when abused (Table 2).
When those women who did believe that it involved a risk were asked to specify, in their opinion,
the type of risk involved, 27.1% responded that they did not know and failed to specify any risk. In turn,
the problems mentioned most frequently by those who did specify types of risks were: “congenital
malformations, spontaneous or induced abortion” (72.9%) and the generic term of “developmental
problems for the baby” (24.6%). Only 2.5% of the women mentioned the risk of premature birth.
When the women who did indicate specific risk types were then asked how long they thought that
the harmful effects derived from consuming alcohol during pregnancy could last, 48.1% indicated that
the harmful effects were life-long, while 15.5% mentioned relatively brief time periods (the duration of
the pregnancy, the birth, or the first years of life). Approximately one quarter of the women (27.5%)
said they did not know how long the sequelae from alcohol consumption during pregnancy could last.
When questioned about the risk perception of alcohol consumption during pregnancy in terms of
the amount of alcohol consumed and the frequency of consumption, 69.7% of the women responded
that any alcohol consumption was harmful. Conversely, only 0.4% of the participants said that drinking
as much and as often as a person wants to drink is not harmful. In turn, 3.9% felt that “a small amount
every day is not harmful”.
When asked specifically about the risks involved in consuming beer or wine during pregnancy,
the percentage of women who said that “any amount consumed during the pregnancy is harmful” was
about half of those who gave the same response when asked about alcohol consumption in general
(31.5% for beer and 38.4% for wine). On the other hand, the percentage who felt that “drinking a
small amount every day is not harmful”, was 14.8% for beer and 5.9% for wine. Yet when asked the
same question specifically about distilled beverages, the percentage who responded that “any amount
consumed during pregnancy is harmful” jumped to 88%, and the percentage who said that “drinking
a small amount every day is not harmful” dropped down to 1.9%.
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Table 2. Risk perception of alcohol consumption during pregnancy.
Variables Categories Percentage
Risk perception of alcohol
consumption to the baby, mother.
Yes, to the baby 48
Yes, to myself (mother) 0.2
Yes, to both 42.6
Yes, if I abuse it 3.8
I don t know 1.5
No, if it s moderated 2.8
Nonspecific response 0.9
Risk of malformations,
miscarriage or abortion Yes 72.9
Risk of premature delivery Yes 2.5
Risk of abstinence syndrome Yes 12.9
Risk for problems in the baby’s
development Yes 24.6
Duration of the complications
affecting the baby
Only throughout the pregnancy 2.4
Only at birth 3.8
Up to the early years 9.3
For many years 5.2
Entire life 48.1
Does not know 27.5
Other responses 3.8
Risk perception of consuming
alcoholic drinks (in general)
during pregnancy
Any amount is harmful 69.7
<Once/month is not harmful 16.9
<Once a week is not harmful 9.1
A small amount/day is not harmful 3.9
0.4
Risk perception of drinking beer
during pregnancy
Any amount is harmful 31.5
<Once/month is not harmful 27.6
<Once a week is not harmful 25.3
A small amount/day is not harmful 14.8
Any amount is not harmful 0.8
Risk perception of drinking wine
during pregnancy
Any amount is harmful 38.4
<Once/month is not harmful 30.6
<Once a week is not harmful 24.2
A small amount/day is not harmful 5.9
Any amount is not harmful 0.9
Risk perception of drinking spirits
during pregnancy
Any amount is harmful 88
<Once/month is not harmful 5.7
<Once a week is not harmful 4.4
A small amount/day is not harmful 1.9
3.4. Sociodemographic Differences in Beliefs about the Risks of Alcohol Consumption during Pregnancy
There were age differences in risk perception of alcohol consumption during pregnancy (Figure 1).
Younger participants reported less risk perception, so that 30.6% of women aged 25 or less stated
that drinking beer once a week is not harmful, compared to 13.4% of those women aged 35 or older.
Linear-by-linear test (1, N = 257) = 4.82, p = 0.028, γ = 0.15. One in four women aged 25 or younger
reported that any beer consumption is harmful, while this response was more frequent among women
aged 35 or older (38.8%).
In turn, 64% of primiparous women reported some specific risk, in comparison to 52.7% of
multiparous women. These differences were close to, but did not reach, statistical significance.
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Figure 1. Risk perception of beer consumption in pregnancy by age.
There were also differences as a function of educational level. Those participants with a higher
level of studies showed higher perceived risk of harm resulting from drinking beer or distilled
beverages in pregnancy. Figure 2 shows the risk perception of drinking beer and spirits as a function
of the participant’s educational level. Concerning the risk perception of beer consumption, 47.4%
of participants with low educational levels reported that drinking beer once a week while pregnant
is not harmful, compared to 17% of the women with university studies, χ2(8, N = 257) = 22.51,
p = 0.004, γ = 0.30. Moreover, only 15.8% of women with low educational levels reported that any beer
consumption during pregnancy is harmful, in contrast with 40% of women with university studies.
Regarding the risk perception of drinking distilled beverages, up to 95.2% of women with university
studies said that any consumption was harmful, while 80% of women with low educational levels
indicated the same thing, linear-by-linear test (1, N = 158) = 4.60, p = 0.032, γ = 0.45. Of the participants
with low educational levels, 12% reported that consuming spirits once a month or less is not harmful,
compared to 3.2% of participants with university studies. No significant differences by educational
level were observed regarding risk perception of drinking wine, χ2(8, N = 219) = 6.63, p = 0.577.J. Clin. Med. 2019, 8, x FOR PEER REVIEW  9  of  18 
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Figure 2. Beliefs concerning risks of drinking beer or spirits by educational level.
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Furthermore, differences as a function of educational level were also found when specifying the
type of risk resulting from the consumption of alcohol during pregnancy. Around 69% of participants
with university studies were able to report some risks, while it was less frequent among participants
with lower educational levels (52.9%), χ2(6, N = 402) = 17.81, p = 0.007, γ = 0.21.
Additionally, a lower risk perception regarding beer and wine consumption was observed among
participants who were not in a relationship at the time of the study (around 2% of the sample). Figure 3
presents the percentages for the beliefs concerning risks of drinking beer and wine as a function of
relationship status. Half of women who were not in a relationship indicated that a small amount of
wine per day was not harmful, compared to 5.1% of women who were in a relationship, χ2(4, N = 219)
= 14.58, p = 0.006, γ = −0.41. In turn, 38.6% of participants in a relationship reported that any wine
consumption is harmful, a higher percentage than reported by those who were not in a relationship
(25%). Regarding beliefs about beer consumption, a third of the women who were not in a relationship
indicated that daily consumption of a small amount of beer was not harmful, compared to 14.3% of
the women in a relationship, χ2(4, N = 257) = 23.55, p < 0.001, γ = −0.61. None of the single women
reported that any consumption of beer is harmful, in contrast with 32.3% of women in a relationship.
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Figure 3. Risk perception of drinking beer or wine during pregnancy as a function of relationship status.
3.5. Differences in Self-Reported Alcohol Consumption as a Function of Educational Level
Participants with a lower educational level self-reported a greater degree of alcohol consumption,
linear-by-linear test (1, N = 418) = 4.84, p = 0.028, γ = −0.16. Around 78% of women with university
studies never drank alcohol, compared to 67.6% of women with low educational levels (Figure 4).
Moreover, 14.1% of the women with low educational levels reported that they drank alcohol twice to
four times a month, a frequency which was reported by 5.7% of women with the highest educational
level. No significant differences were observed concerning other demographic variables.
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Figure 4. Frequency of alcohol consumption during pregnancy by educational level.
3.6. Differences in the Frequency of Alcohol Consumption during Pregnancy as a Function of Risk Perception
Figure 5 presents the results of the frequency of alcohol consumption during pregnancy as a
function of risk perception of drinking beer and wine during pregnancy. A higher risk perception of
these fermented drinks was associated with a lower alcohol consumption during pregnancy.
Thus, regarding beliefs about the risk of beer consumption, 85% participants who indicated
that any beer consumption is harmful reported no alcohol consumption, in contrast with 65.1% of
participants who indicated that drinking one beer a week or less is not harmful, χ2(16, N = 252) = 32.25,
p = 0.009, γ = −0.29. Moreover, among participants who indicated that a small amount of beer per
day is not harmful, 19.4% drank alcohol twice to four times a month. Second, with regard to beliefs
about risks of drinking wine, the 83.3% of women who reported that any wine consumption is harmful
indicated no alcohol consumption, while abstinence was reported by half of the participants who
said that a small amount of wine per day is not harmful, χ2(12, N = 216) = 33.08, p = 0.001, γ = −0.43.
Among participants who stated that a small amount of wine a day is safe, a third reported alcohol
consumption twice to four times a month. No significant relationships with alcohol consumption were
observed regarding other variables of risk perception.
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Figure 5. Frequency of alcohol consu ption during pregnancy by risk perception of drinking beer
and wine.
3.7. Structural Equation Model of Demographic Variables, Risk Perception, and Alcohol Consumption
during Pregnancy
In order to determine which of the variables best explain alcohol consumption during pregnancy
we developed a structural equation model in which, based on the sociodemographic factors that
are most influential on alcohol consumption during pregnancy, such as age, relationship status, and
educational level, we sought to determine whether they can modulate the effect of perceived risk of beer
and wine consumption over said variable (frequency of consumption). The model sought to explain
the frequency of alcohol consumption during pregnancy, assuming the influence of these variables.
Thus, taking into account the previous results, a path analysis was tested in which: (a) risk
perception of beer consumption and risk perception of wine consumption were related to the frequency
of alcohol consumption during pregnancy; (b) age presented an effect on risk perception of beer
consumption while pregnant; (c) being in a relationship was linked to both the risk perception of
beer and wine consumption; and (d) educational level presented effects on the risk perception of beer
consumption and on the frequency of alcohol consumption during pregnancy. This model did not reach
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good data fit, Satorra-Bentler χ2(8, N = 426) = 197.38, p < 0.001, CFI = 0.132, RMSEA = 0.39. Lagrange
multipliers test suggested two modifications to improve the fit of the model: (a) an association between
age and educational level; and (b) and association between risk perception of beer consumption and
risk perception of wine consumption. After these modifications, the model obtained a good overall fit,
Satorra-Bentler χ2(6, N = 426) = 10.53, p = 0.104, CFI = 0.978, RMSEA = 0.06.
Figure 6 shows the model that reached a good overall fit, indicating the standardised solutions.
Thus, a lower risk perception about beer and wine consumption, and a lower educational level, were
related to more frequent alcohol consumption. Risk perceptions of beer and wine consumptions
were positively associated. Furthermore, being in a relationship was associated with a greater risk
perception of drinking beer or wine. Younger participants showed lower risk perception concerning
beer consumption. Regarding educational level, higher levels of education were related to a greater
risk perception of beer. Finally, the older participants were characterized by having higher educational
levels in our sample. In general, the model presented an explained variance of R2 = 0.122 for the
frequency of self-reported alcohol consumption. The risk perception of beer consumption showed an
R2 = 0.043, while the risk perception of wine consumption presented an R2 = 0.016.
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4. Discussion
In order to analyze risk perception of alcohol consumption during pregnancy we interviewed
a random representative sample of the pregnant women in a community health area of a southern
European city (Seville, Spain), who were in their 20th week of pregnancy.
A large portion of the interviewees (90.6%) stated the generic belief that alcohol consumption in
pregnancy could be harmful to the baby, or to the baby and to herself. However, it was noted that
a quarter of the women were not able to cite any specific risks when asked to do so. Furthermore,
only half of them (48%) knew that the teratogenic effects of prenatal exposure to alcohol are life-long.
Just over a quarter of the sample (27.5%) indicated that they did not know how long the sequelae of
alcohol consumption during pregnancy lasted. Therefore, we can assume that the pregnant women
in our sample had, on average, a deficient knowledge regarding the damages that may result from
prenatal exposure to alcohol. That probably represents widespread lack of information among women
of reproductive age (and among pregnant women in particular) about the teratogenic potential of
prenatal alcohol exposure, which in turn could be related to, among other factors, the scarcity of
healthcare advice on this topic, either before or during pregnancy, as studies carried out in Australia
and Spain suggested [29,33].
This lack of information regarding the harmful effects of alcohol on pregnancy has also been
detected in other studies. One example is that conducted by Crawford-Williams in 2015 on various
focus groups of pregnant Australian women and their partners. That study concluded that although
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the majority of the participants knew that alcohol could be harmful during the pregnancy, they had
very limited knowledge about the specific damages that it could cause [33]. Furthermore, a telephone
survey also conducted in Australia with a representative sample of the women of reproductive age
found that although 92.7% of the women surveyed agreed that alcohol consumption during pregnancy
could harm the fetus, 16.2% did not agree that said harmful effects could be life-long [23]. On the other
hand, a study in Russia on a sample of women of reproductive age showed that 40% of them believed
alcohol consumption during pregnancy to be acceptable, or else did not have a clear opinion on the
subject. Although one third of them had heard about Fetal Alcohol Syndrome, only 8% of them had
any precise knowledge about the condition [34].
In our study, only 70% of the sample indicated that any amount of alcohol consumed during
pregnancy is harmful. When questioned about the risks derived from alcohol consumption during
pregnancy as a function of the type of drink consumed, they had a low risk perception of fermented
beverages (wine and beer) in comparison with distilled beverages, where almost 90% of the women felt
that a minimum amount per day is harmful. This may result from a good social image of wine and beer,
which would be shared by a large portion of the pregnant women. Similarly, it may be indicative of a
reductionist view of the concept of an alcoholic drink, which may be widespread throughout society,
which considers that only distilled beverages are truly alcoholic drinks. Additionally, it may also be
related to the difficulty that some people have when it comes to handling the concept of alcoholic grade.
The positive correlation between the education level of pregnant women and risk perception of
alcohol consumption in pregnancy has been noted in earlier studies [31]. In our sample, the educational
level of pregnant women turned out to be positively associated with risk perception of both distilled
beverages and beer. Presumably, it is those women with a university education or with more years of
pre-university education who, on the one hand, have more access to quality sources of information,
and on the other hand, better retain the information that they receive. In France, in a national survey
with a representative sample of the pregnant and early post-partum women of the country, a slight risk
perception of the beer and wine consumption during pregnancy was also detected, in contrast with
distilled beverages [30]. Moreover, in Australia, a qualitative study of 40 pregnant or puerperal women
concluded that in general, the women considered that consuming small amounts of alcohol during
pregnancy was a low-risk activity and that, on the other hand, they evaluated the risk as a function
of the type of beverage consumed more than as a function of the alcohol content of the beverage.
Wine turned out to have a particularly positive image. The study also found that rather than using
the concept of a “standard unit of drink”, those women considered the glass of wine as the unit of
reference [35].
The results from our study suggest that there may be a lower risk perception of the effects of
alcohol consumption during pregnancy among multiparous women, compared with first-time mothers.
Although the differences found did not reach statistical significance, there is a tendency that suggests
that women with previous pregnancies may underestimate the harmful effect of alcohol consumption
during pregnancy. A study conducted on pregnant women in the United States who consumed alcohol
before learning they were pregnant concluded that the risk perception of alcohol consumption in
pregnancy is lower among those women who have previously given birth to a healthy child [26].
The authors interpreted this finding in the sense that, since very often alcohol consumption during
pregnancy does not translate into visible abnormalities in the short term, those women who regularly
consume alcohol relax during subsequent pregnancies and consider less necessary the precaution of
abstaining from alcohol throughout the pregnancy.
The distribution of risk perception regarding alcohol consumption during pregnancy varies as
a function of the pregnant woman’s relationship status. Not being in a relationship is associated
with a lower risk perception of the consumption of beer and wine, to the extent that none of the
pregnant women in our sample who were not in a relationship said that any beer consumption during
pregnancy is harmful, as opposed to one third of the women who were in a relationship. This result
proves difficult to interpret. In our sample (randomly selected from among the pregnant women in
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a community health area), only 2% of the pregnant women were not in a relationship during their
20th week of pregnancy (mostly women in a situation of marital separation). Future studies should
delve deeper into this aspect, in order to be able to adequately interpret this association, and determine
whether there truly is a need for some type of preventive intervention aimed at single women who are
pregnant or about to get pregnant.
Three quarters of our sample indicated that they had not consumed any alcoholic beverages
during the previous 4 or 5 months (a time period which coincides with the length of their pregnancy).
The remaining one quarter of the women did indicate that they had consumed alcohol, although in
general very sporadically. It is very likely that among the interviewees alcohol consumption would
have been under reported, for reasons of social desirability, or forgetting or not being aware that
fermented drinks are also alcoholic beverages. Those studies that evaluated prenatal alcohol exposure
using biomarkers as well as questionnaires have shown a tendency toward underreporting when
the data refer to self-reported alcohol consumption, since the biomarkers detect a notably higher
prevalence [36]. In a recent study of 153 pregnant women who received care at a university hospital in
Barcelona (Spain) the analysis of hair samples concluded that only 35% of the women had been fully
abstinent during their pregnancy [37]. However, there are studies based on questionnaires that have
detected significantly high rates of consumption. In particular, a cohort study conducted in Australia
of a random sample of 1969 pregnant women throughout the entire country found that 82% of the
women surveyed reported having continued drinking during the pregnancy [38].
On the other hand, in our study, the educational level of the pregnant women was inversely
correlated with the self-reported frequency of alcohol consumption. In contrast, a 2002 study conducted
in New Zealand found that women from a lower socio-economic level were the ones who most often
reported having consumed alcohol during their pregnancy [39]. These discrepancies are difficult
to interpret. They may reflect differences between countries in terms of the patterns of alcohol
consumption among women of reproductive age, or else a greater awareness of the risk among women
with a higher educational level, or even a greater tendency to bias their responses as a function of
social desirability. The latter possibility could be clarified in future studies through the evaluation of
alcohol consumption using biomarkers.
One finding in our study that is particularly relevant for prevention is that risk perception of
alcohol consumption during pregnancy is negatively correlated with self-reported frequency of alcohol
consumption during pregnancy. This was especially noted in the case of wine and beer, maybe
because the risk perception of consuming fermented beverages during pregnancy varies more than the
risk perception concerning the consumption of distilled beverages. A study by Testa and Reifman
(1996) [26] also found an inverse association between risk perception during pregnancy and alcohol
consumption during the current pregnancy.
Receiving quality information (true, precise, and understandable) about the risks derived from
consuming alcoholic beverages during pregnancy (from the very beginning of the pregnancy) is a
right of any woman of childbearing age, as it is a crucially important measure for the prevention of
FASD. In this sense, our study points out that a very superficial or even erroneous view of the risks
derived from alcohol consumption during pregnancy is prevalent among pregnant women, and that
there is, in turn, an inverse relationship between this risk perception and the self-reported frequency of
alcohol consumption during pregnancy. A crucial step to modify this situation is that the country’s
official health guidelines clearly recommend, to both pregnant women and women who are about to
get pregnant, the need to avoid any type of alcohol consumption during pregnancy, as is already being
done in an increasing number of countries [40,41]. Similarly, it is necessary to formulate plans for the
continued education of all the health professionals who provide pre-pregnancy or pregnancy care, so
that they may feel motivated and prepared to properly evaluate alcohol consumption among pregnant
women and women about to get pregnant and can provide timely education on the matter [28,42,43].
Healthcare institutions should establish protocols that standardize these practices and articulate
programs that facilitate their correct implementation on the part of healthcare personnel, particularly
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when providing care for women with low educational levels who, as our study has shown, are the
ones that are least aware of the risk inherent in drinking alcoholic beverages while pregnant.
Even if practically all health professionals make the most out of the opportunities to prevent
FASD that are offered in everyday clinical practice, it is not realistic to think that a vast majority of
pregnant women, or women who are about to get pregnant, are going to abstain from drinking alcoholic
beverages. The best predictor of alcohol consumption during pregnancy is the consumption prior
to the pregnancy [31]. This finding, common to a variety of studies, suggests that there is a trend to
continuity in this aspect of lifestyle between pre-conception and gestation—something not surprising
taking into account that alcohol may produce dependence and that alcohol intake is a practice socially
promoted in many countries. From this perspective, the prevention of prenatal exposure to alcohol
should begin before pregnancy, applying proven-effective measures for reducing per capita alcohol
consumption, especially those measures with higher impact on young people’s consumption [42–51].
Within a social context where drinking alcohol proves to be less affordable, less physically accessible,
and less socially prestigious, per capita consumption of alcohol among people in childbearing age
(including women) will be lower and, therefore, the presence of this strong predictor of prenatal alcohol
exposure will be weaker. If, in addition, choosing not to drink alcohol during pregnancy or while
planning a pregnancy is socially praised, the prevention of a significant portion of future children
suffering from prenatal exposure to alcohol would prove more feasible.
In light of the results of this and other studies [30], it is apparent that there is a need to spread
the message in society that fermented drinks (wine, beer, cider, etc.) are also alcoholic beverages and
that their consumption may entail multiple risks (not just with respect to pregnancy, but also in many
other aspects such as the risk for breast cancer, particularly when they are consumed on a regular basis
between menarche and the first pregnancy [50,51]).
This study has both strengths and limitations. The strengths include a randomly selected sample
of participants from among the pregnant women who were receiving care at the outpatient clinics of a
university hospital, and that the data collection was done through face-to-face interviews conducted by
healthcare personnel trained specifically for that purpose. However, given that this is a cross-sectional
study, it is not possible to infer any causal relationships between the variables. In addition, although
the sample was randomly chosen, only 51.2% of the pregnant women selected agreed to participate.
Migrant women who were not fluid in Spanish were excluded from the sample due to lack of available
interpreting services. Alcohol consumption was evaluated only through self-reports, not also through
the analysis of metabolites in biological samples. The relationship between risk perception and the
type/amount of information given by health care providers was not explored. Moreover, some response
categories related to risk perception of alcohol consumption during pregnancy could be biased by a
subjective interpretation of the quantity i.e., when answering “Drinking a small amount every day is
not harmful”, or when they conflated the amount of alcohol consumed (not specified in terms of ml or
ounces) and the frequency of the drinking episodes. Nevertheless, it should be remembered that in
Mediterranean countries such as Spain there is no historic tradition of serving exact volumes of alcohol
beverages in bars. This fact could significantly reduce the feasibility of formulating questions, in the
context of a brief interview, regarding risk perception of alcohol consumption taking into account exact
volume measures.
5. Conclusions
Among the conclusions derived from the study, we were able to establish that pregnant women
were less aware of the risks involving the potential teratogenic effects from consuming beer and wine
during pregnancy, compared to the risks of consuming distilled beverages. On the other hand, risk
perception of alcohol consumption during pregnancy was positively correlated with educational level.
In turn, risk perception was inversely related with the self-reported frequency of alcohol consumption
during pregnancy. Similarly, at least in terms of this sample of pregnant women from southern Europe,
the lower the educational level, the greater the self-reported consumption of alcohol during pregnancy.
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